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w m m 

[0002] &mv^vj±mm. v^v^^mm. v^v^v-?— mMmzftmsnzrik 

4 

4 

2 

iifi£iiCT. Li(D^E«b7c:3l7C^(^«^®)<^LiFe(II)PO . &t^Li<D^^^ 

4 

muc@g>rai (^e«^s) Fe (no po <D2m<Dwmz.fti£~rz>2m ¥mvzm&t<9 

4 

[BP*>. 0d*.tfLi (Fe 2+ Fe 3+ )PO #^<D*P^*Uffl£LTte^#&V\k * 

0.5 0.5 0.5 4 

o , 4sj:t5Uiu^fc«8(^s«^ffi)Fe(ni)PO <Di^nt>^T^m^{£<, £ 

4 4 

[0003] ^r^>T% m®##H^®^St£fa±^ov^te. >fb^^A m z o n f (sS'p 

a m z o n f 
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Se N P, As, Si, Ge. B, SrvtOffeO^JS) Xmii&ftZm&mk®} (fifft^*£. V> 

m^MK^^m^m-r^mmm^, ^#^> fcs 
\,v-z-mimm%mwx, z.fih^mnmir^m^^fbx^ mmm& 
m^fDmm^tih^^^:, m^^x- m^Rft^x, m^M^m 
fcMbmmi%m<DM&f£$:mz>z.bhx^ tistix^z)* z.tib<D^mz£V), # 

Fepo m^AEmunn^Mm^^^m^t^^^^vxu^])^-- m 

4 

o 

[0004] S'JCO^^L-C-^^LixFePO (fctffU 0<x^ lX$?Z>)Xmt5ftZ>4k& 

4 

ppm MTbi-%jEmfewn<Dm&j3fehmm£nx\, ^ mnxmmm) . 

[0005] ^©gf!4, Vvf *U>LiFePO (D£?#y>m&iMW^^m^*&£> 

4 

[0006] — -ft, LiFePO HE^^H^U Li^fiFeO— $B^^JS5n^Tg^. 7!? 

4 

[0007] ##fF^Ci)tl ^*5V >-C{*. LiFePO iMfcmtCAU Ca, Ni, SfcteMgSr^Ai" 

4 
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t& ^LiFePo iEmwn&m^tc&mv^v&nm.<Dmi^?/i'<DMm®WL&ii7 

4 

mAh/gtllY, Vsf*Afemkmz&mzfeTUt<D\Ztt^ MgHiotFe© 
— g|$£ei&bfcLiMg Fe PO &JEmttWlzm\<^tcmifoX+\-Z,%)120~ 125mA 

0.05 0.95 4 

[0008] ^#fF^2^*5V >T tt, LiFePO jE«*m<^M**f-Mg 2 \ Al 3 \ Ti 4 \ 

4 

zr 4 \ Nb 6+ *^ttw 6+ ^tMt:^(Mgtt^^ifetfi, Nbte&my~y*iyK * 

1 — X 

M FePO (D^T~#?£LTV^t£/gLTV^ 0 _LgE^M-f^iS:K— ^LfciiEffitf 

x 4 

hC/ 1 0 \Z$o V 140mAh/ , g^^X.6*fem^* ( I^It^^C «F 1 50mA 

h/g^BB^tl/CV^^, ^0/^JL3P£^14OmAh/g{£i£V\) ^i"— *\ 
21.5CRXf40C(DX^^mcm^ >Tt>, ^^^701125.^ 30m 

Ah/g£v^i5;TLfc^*&/^ ^LfclM^^m^liE^&ofc^v^ (C 

[0009] ^Wffcfcite-CWU HflBiEiteW^JSTcteLiFe (II) PO & £tR:Ofl&Li^f bffiF 

4 

e(lII)PO <0JKrM*3&fp"fc::jSV v r, ^^.tfUV^O^h^MCtt^UTC* 

4 

Jfc^lmol%^T)<atfriE##^:^tfSA5^^ 

*fcH^ffil*@ f ^*5V ^•r»Fe 2+ ^S^^^^n#*^CTFe 2+ /Fe 3+ (D^^ 
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mmm^±Ltcbh^M£frx\<^(tz.t£u tu zr, te£Tjrw<Dm&&m7t 

[0010] #fp^i)tl: #§12001-1511 

WfFXiSte : #Hi2002-l 10163-*§-<£$& 

##fF3a$u : r*^r^*&^^tiii* : mw^^p^^h^m#^#(2000^) 

PS-RFTF96P00102) [http://chem.sci.hyogo-u.ac.jp/ndse/index.html] (2000^ 
6J3 21B3E$f) 

0¥ff?3ClBk2-J^— ^ — ^UT/VX (Nature Materials)], Vol.1, pl23— 1 
28 (2002^10^ ) 

m w tm®:^? tr sum 

[ooii] isfavm$b. &<&f?jatkL w<&ffj:m2<D^mte. mm^x^-rvhm&x^ 
iFePo jEmw&<Dmnw\i*i±\^x\^mia'z, c/io<z>*&w- vmms^xis 

4 

?u miEmuPt<Dm^m-mi 70mAh/&zm ^ rms^cs^* ($j 140m 
-era, c/ioK&^xftfcnmm<nm8mnmfrbmzm^frizmm^±m 
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[0012] *&W(Dmmte. jEmmmmt^xv>mm^^^^ *.ttftftmm*k 
[0013] *&w#bte. mmnm^fcir%tcfr&n&t$&Mte.tcm%;. i&fg^sfLiF 

4 

[0014] m&fe<D&m^m&n&4k^tc.iEmtfmz. ^<^® ^asmt^ 

[0015] MfE#^(D^JR5n^*fc^tvfe^»(D^J15c^(^n^^rM®^M7C 
[0016] ^0J(Dmi^B#t-#S~^:«mffliE®lt^^PJ{*, — jR^Li F 

n 

ePO (^T%nl40-l©t^t, WTI^^(-o#aiB^B&i-5o )T^$;ft5 

4 

ZM^S^/fc^bT^, d^o5n^M^^(-^V>T, AM. 6i£, lli£ 

/Na^V5u*^^rb. ^nd^V5c^«P{^L-CO. lmol%^Ji^^-CV^ 

[0017] ^0J<D^2COSilt-#^-^:mmfflIE^5|Sf(D^0J{i, ^1C0^#^*5V>T. 

^lE^«5c^«, ✓ (V) , (Cr) , m (Cu) , M#& (Zn) . ^VS^A (In) 

[0018] !E^#)®(D^^^b-CLi FePO «r£2^ MfE^JR^iJiSr^Wt-SMW** 

n 4 
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[ooi9] *&w<Dm3<DmmfcmzzifcmmmiEmttn<Dftmtz. miommxtemw 

[0020] ^0J<D^4(D^iC#^Zl^:m?&fflIE®TO(D^0J«, 5£*EI»l*fc*5Vvr 

, sjg, em. ute. i2te. i3Mi&cm4teizmtt&mKm<Dmfrbm\zti 

n 4 

, HfflE— FePO (rr-e, nfio-KDm^^-e^^^M^K^ 

n 4 

[0021] ^K^B5CD^#^#>5Zl^«mfflE®W^^iaf*> mi^>S^^m4(D 
9, «SBHafiffi»!^^J:5K:, Li FePO iEm%komW&&AKiS)<^m%h&Abgi& 

n 4 

wo FePO (Dmntt^mwt. 7cmmmmz&\^x, 4m. 5m. 6m. um. 12 

n 4 

m. i3mtitctei4mizmirZ)&.m7cm<D?ib. 'p*£<tbim<D&m7tm<D^vv t > 
itmt. &m&vxnbtizj&f$mmft&m&irz>zbfc£.y)^ mn,iEmmmm^M 



WO 2005/041327 7 PCT/JP2004/015836 

[0023] *&w<Dm<Dmmzm%-ifcmmmjEm&m<Dmm*m<Dmwi-*. meom 

tiz>o ^(D^mmm^x'o, mm^m^m^m^it^ti^b{z.^^tmm^x 

coo24] ^mm<Dms<Dmm\m^r.^mmmiEmm<Dmm^m<Dmmi^ m<om 
m^#>\, nt, ^ r.mm<Dm}&te^&tf^mn l x75ox;-85ox;(DM&mmx 

[0025] ^mm(Dm9<Dmmim^r.ikmmmjEmun(Dm^m<Dmmi-t. m^om 

&Miz£<>xmn&j%m&^xjEmttmimm&zw*irz> 0 mmzfrtz. 
^m^y^^m^n^^^-^m^ &mx\ ^m^immvxmm^ 

m&tmm&w^&tmmxzz* 
[0026] *mw<DMio(DmmK&zr.ifcmm<Dmmte, ^KDmrn^hm^wm^^-r 

[0027] *mw&mii<nmmfcm%r.ikmftL<Dmxte. mecDmm^m^mm^^-r 
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[0028] E^^M^^^i:l-"CLi FePO ^(D^^aTtflfSr^i-^ 

n 4 

[0029] ^m^mmmm^^^x, (a) n^MMmiEmu^ (b) aiM 
[0030] (a) - ikmmm lEmum- : 

*^KOZl^fl;mffljE«#3|Sf{i N — J&iSLi FePO (^-C\ n^O— KD^^-T 

n 4 

)-e^$tb^jE^^®^^^tb-c-^^, fr^mmmmK^^x^ 4m. sm. 
em. nm. 12m. i3m&tcmmimtt&m5vm<DmfrbmiZfrz>m£i±. 
<D&m7tmt, ^v^jtmz-smu ^n^v^teP^L-co. imoi%^± 

*g&thX^^<DX3bZ> 0 &m7cmtL,X, ;<*ri??J±(V),?uMCr).ffi(C 
u) . m.$& (Zn) , WV^* A (In) % *X (Sn) , ^y^V (Mo) , (Ti) frhWit 

thz>&m%m*^irz>*><Dxib i o. jEmmmwu FePO k. ^hm^mm^ 

n 4 

[0031] CKD^^E^W^ffp M^JRtc^^^ 

£tvCV ^ #tj;t fcf (Li M ) FePO *fc^Li (Fe M ) PO (^T\ MteM 

1— y, y 4 1— z, z 4 

m&mjtm, y. zfi^#*^^^^^«7ci-^m*i-S)^J;5^> Li^fc^F 
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[0032] &&m<0&&4klEmft&<D±t£m®n^&&Li FePO tt % ^^#*&*it[3fe^ 

n 4 

[0033] *^bjE«*t*S(.K:*5»t^ci^'5c*tt, PK*j-LT0. lmol%^_h^;£*VCV^ 
„ /An^>7C^C>m^^^{t§^(liPl#*WCDt>0^> % PtCfcj-LTO. 01mol%^T 

[0034] M&fcjEmtfmz&tfzmm&mTtm^mmte, jEmmm^wmKMv. 
[0035] ^mm<DjEmum<D0^^mmK^x^ *<D$tmz. mm^m<D^m 

[0036] (b) r.&mmm mm^m^m 

ft.nmmjEffittffl&, jEim&wmA FePO (Dm&tttzvoWb. m 

n 4 

. rnmrnm. m^mmuxm^n^\ ^^m-r^t^xm^x^ 
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j&Mmfc&mz&> - 0.3oo-45o < c^t^cNf^ (fflx.&5mmnmfrtfxm- 

[oo38] */c. mm&j%mMmmm*Mmfommwimi)\ii-z<DXtete<, &m^w^ 

mfo%m)$-rz>z.biz£oxh , Jtgj^^v ^mmw^^^mm w-^^je 
mw&%mz>z.b&x%z> 0 z<Dm. m^mmbmm^um^ ^m^<o~^mx 
trv\ uffif&mmm&mM'rz>z.b&&&i,\,\ 
[oo39] mn^mmmmn^M^^^m^^m^m^^m^xn, m 

^vN-ob, m^mm^mm. m^mwm^mtm^m^xn^b^mx 

[0040] <jEmm<^WU FePO (Dj®^> 

n 4 

n 4 

l^Tffcl^-rSo ^O^-yt^SLi FePO <Dffin<DtpX\ J>MAf%(D%mb\SC 

n 4 

f*, m^&Lionm<Dimiikm, u co w&^ifc£ j *>&tt*x%* Lici^^ 

2 3 

3 

^#^ c P^-a©i-6J:5^Li^W^#^^4^^^^v^^^ 0 Li PO , 

3 4 

u hpo % LiH po m<Dmm^mmyKm^m^^^.bhx^ 0 

2 4 2 4 

[0041] £7c, ^^Affloig^^LT^, #tRtf*®Hfc^ ^^^^TK^i^, 

^(D/Nt2^V^^, fiUj^lg, ^ofti^ Fe(D^^ g 6<jOjE^#3|sf4i^a@i-^J;5^ 
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[0042] *fc> mmm>Am<vmmtvxn, mm, m&mmp o % mmu po , *5«tt^ 

2 5 3 4 

m, (NH ) HPO .NHHPO, (NH ) PO %£(DT>*:~VJ*M]& 

42 4 424 434 

[0043] ^ttb<Dm^f^*3V vC, g #)<DjE^ WP Kl»#Ufc»a-K:#*L<fcV ^tc^^ 
«&®£^tf«^tt* Ztib*m&WzftM'W&1rZ>z.b&>&m'?hZ>o tit. JDK 

j&v\ fc*5, ^.tih^m^xn. ^(o^m^m^m^hh^imm, uoh-h 

O, Fe (PO ) -8H O^L ±IE^C*DV^T«7K?P^^bT^IE«^:-C^lli&LTV^ 

2 3 4 2 2 

■So 

[0044] <^mxm(DWMtvx^mm^m^^m^> 

mmAm<DmmtL,x, ±m(Dx^mt^mx^<, mm, &mxA^& 
BKii!kmmx&z&m®i&m^z>z-bfrx%z> 0 ^mm^, 200 ju m^r, »*b< 

ij:100^m^T«^(Z)^V^ o E^#5|Sf(Di^3|Sfi:L-C. 
m.&&t> J £XfemirZ>Z.b&X%Z> 0 ^X\ mPc^(DV^-M:V^J^(D^:/vit^l: 

1 : ibtez>£?im&irz>-tiz£*), m&mmx<D^ffi.!fa<D±mkjEmttm^<Dm 

[0045] ^m^tm^^T^ffl *rtg& r^^T-y v^^-^^ii-rs^'^^ j £b 
-cr*. v>mu po . s^byvpo , y>^-7R*T^-^NH h po 

3 4 5 4 2 

. V^m^mr.T^^J^iNU ) hpo m&FB\<^~b&x%z> < , z:tib<Dpxh. 

4 4 2 4 

[0046] £fc, ^jR^^m^-^^-c^ffl Rrtg^ ry^<?j»Mtti:z>fc&Mi t^xte, m& 
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2 3 

it, LiOH-H 0^) 0 

2 

[oo47] < &m'^y>4k& > 

mn&m7cm<DmAmmnkL,xn, Ttmmmmiz^^x, sm. em. n 

vxtt. mz.t£. mm. mm. ^itmm^mfh^{^h(D^m<D^m 

[0048] tem^v^lkWOtpXh. mttV77*>' (Mo) „ ^^(Ti) , /^v?^A (V) , 
^ni, (Cr) . ffi (Cu) % 1EI& (Zn) % -Y^i^A (In) *fcf**X(Sn) ©/NH^flrffe© 

[0049] nEtett^iJic^ 

[0050] ^y^fV(Mo) <D/^xi>f^\YMkV,X\X. fclfcfcf. MoCl „ MoCl , MoBr „ Mol 

5 3 3 

% MoF ^;7-?>(Ti)<D^u^4byokL.Xn. flHjfcHTTiCl . TiCl x TiBr , Til , 

2 6 4 3 4 4 

TiF , TiF f ;/^v^A(V) ©/NO^yttiUit, m*-\tVCl , VC1 , VC1 % 

4 3 3 4 2 

VBr , VI . VF ^\?*MCr)<D^vi^ikmh\^X\i, 0H*JiCrCl . CrCl . CrB 

3 3 4 3 2 

r , CrF ^-M{Cu)(0^vi^yikmtLX\±. ffl7t\£C\iC\ , CuCU CuBr % CuBr 

3 3 2 2 

, Cul, CuF ^;m&(Zn)<D^vtfl/4kMkVXte. fclfcfiZnCl , ZnBr , Znl , Z 

2 2 2 2 

nF m\^VVMln)<D^u^ikty)kL.Xfe. 0flx.tfInCl , InCl , InCK InBr , 

2 3 2 3 

InBr, Inl % Inl, InF ^;^(Sn)<D^v<?>'fc!%lkl,Xl'£. fflZ.it, SnCl , SnCl 

3 3 2 4 

% SnBr , SnBr , SnI „ SnI , SnF , SnF ^ ; ttfr^timif ZZ.k&X%Z> 0 

2 4 2 4 2 4 

[0051] ^tib<D&m'^?^ikm<DWiMw&s jEm&n<Dmw$ 3 <£> t P>b&mFeiz.ttv 

mn&myi.0kL-Xmo. 1 — 5mol% , 0£L< tei^O. 5— 3mol% kft&X? ^i~S 0 
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-rzxtt&WrtoT-m. ^h<o^m^<omtm^^^mMk\^x^.m 
•tz>z.kh~*smxhz> 0 
[0052] < mm&mm mmmn > 

& ^t^gaw^uv \, ^h/6>©^»— rtt&pfft#A¥fc: «fco-cafmt£ 

j*%j&&nz>z.k&x$z>frbx$>z>o 

[0053] jRsasPe^trs'^^bTtt, ©c>fb?as^8o < C35^350 < C(^fSfflp fe 9^fe«?. ffa^t^J; 

5»ftiH*6ia*d s 350 , Cd^450 , C©«6fflrt^*>»), 500'C^_h800 < CJ^T*-eO 

zk*m&u<\ 

[0054] #ag£LTW\ 250 c C^±500^C^OM^^^oV^^Srfcb, a>Ol50 
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9> $b\z5oox:u±8oo^T^<DtomfrM'mf&iz£^xmm&i%m&&}$. 

[0055] < m&wimfcnmW: > 

&mmzm^^x&mw:Mxmm~i 0gs^t^(«r> r^^^te 

[0056] MSBUfc&JS^n^l^bfcj©^ ^i^Itft^^f^ (MoCl ) , Wmt^f 

5 

4 3 
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[0057] mm(D^m^^^<Doh, mx.u=mwvj* {a^m^ts ) , r.m. 

[0058] jEmfeww<vmwmmt\,x&mm*m^z>m&te. mm^xv^m-t^&m 

mvmM^vxte, *i\ y ^mttt'o. mm^xv^m^^mm-r^t^mt 
z> @ ttoxn o^<Dx$>*). ^ft\z.£y)^mtfn<DU^*fa±.£*£nz> 0 mmn, i mm 

mw<(Dm7cmmR!ti!)mm^ti<DX\ iEmun(DU^\^±^n^>o Mm*, m 
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<D^u^>m^tmm(on^<^^tM^^^^t^x^ 0 ate, m^tmtm 

[0059] ^ Ji<d£M-, Jta^f^n^^ 

[0060] <ffi&<Dfflm> 

mz-ML-x, m)$&n?o mm*. -mmm£tiz>£.?K3oo-9oox:\z.^zm}& 
mu^m^x. mw£M&mmRx$mm&mA,xmn-rz>z.tmx%z> 0 m& 

[0061] &mmmkjj&:\z.j8\,^x. mm*. -m<Dm^x^m^\^m<um^nm 

mmmm&-3oote\,^45o°c(Dnmffim-,sxT. mm^ikm-r^k^^). & 
xx^m^^xwumx(Dm^ummmu.-m^rum(5oox:^^ 

8oox:n&) -.sit. r*m&}k^zk&hz]<D2mmiz&ttxmzk*mi^^ 

o 

[0062] umm^^xt*. jEmwm&mmmmzxmnftttmtfmzmz^m 
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[0064] flftSBUfc£t**r tB-l^kiEffitfs|sf^Mt?>Mii> ^-®:Pg©«^Sr 

[0065] iixtt£AT«>aSH:j;5, 
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[0066] m&tfc. ffifem&Tkm^ftw. ^mu^^wmm^^K^m^tth 

[0067] < (^m^^OWM^fT^^V n#^) > 

[0068] ^^ra«*5J:^^^^M3 0 g &bts:Z>t)K 650- 700^©^^^ 

btmm&tix&w. ^?/i-mmmbmK]!kmzmmfti®m.mm*:u zbiaz 
tv NfcMa^MTc^b^a©^ • i ^ ti,TLi + ^v^tb^ 
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[oo69] mn&mKmt^xMo&m^tcM&iz&^xi). 7oox:&l±<d#&m& 

4 

mA/cm 2 tctii^§i (^ji70mAh/g) Km^n^nm^mt^m^Mm, 
[oo70] **5, jEmtt&<o£9 nzfcto^ m&v&vm&m&fio tm2 

[0071] < m&$kw mw&mmnm m^nom^) > 

4 

[0072] La>u m75ox:^mx.^u&, mx.ii775X:X^m^t^m 

4 

/cm 2 lCt ^tJ 1 60mAh/g£l ^Mm^A 1 70mAh/g{i ^^-TS ^}&3fc#C«^ 
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[0073] te$o^x\ mm^mm^^otcm^tmm, nmmmm-mmsEmt^ 
^xun<Dmmm^±'t^±^ mm^tcmm^m^mmt^xm^ 

4 

, «^0*»)&^*t>fefer±^»3lS*§|jB*r*»#^**fc«>, 775-800^ 

(Dum^xm^-f-^t^m-t^ \ 

2m*%, 150— 300nm@^<^#^«^2.5— 5m*%@S^5«t5 ^SCli:^ 

[0075] (C) r.fr.m%k: 

^±.(Dx^^xnhn^mm<DjEmum^m^tcr.^mmtvxi-t, mz.\z 
[0076] ^r, y^$j±'(*^mm<Dm-&*WKmif > -&m^s#it j&srt&^-rso y 
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[00773 jtmma*&m^ftm*m&tet*<D*~v$i/tim^b]riz>) (D^ma^f^^ 
~7$*-b&<Dmvt&mmk<Dm&m&iz. m*.&uff* ucfso, ucio 

6 3 3 4 

&tch<D^<Dmfctfv^— mmwm&m^bMo mvtmmw&m^^m&ia^ 

^v^tfm^-vfy, 7vmmmm<D&!$.ffim. xfvyyntvy^^ 
mik£tt-k<D%m\<\ &mffi^&mfflmxmmLxmmi)mmtstL%o & 

[oo78] r.^mmmmti,xn^ m*.Y£. ^mmmm^-rx^ ^wh^iEm*^ 
[0079] <&m> 

mm^m^mm^wiEmumi^^mmm^m.^xn>^-rvhmh 
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LiFePO RXfMfcMFePO <Dm^<Dmm\±^±^X^^ ^tt^fc^ 

4 4 

[0080] *v tviyyit (ii) y^A&tmLigHbfi^y vbm* (hi) <D*r*i^*uz> 

[0081] M^<^j;5f-> w^mmzsmfcy^y^mfWLimkMw^mmit. jttkm^ 
[0082] 3% *¥-mk<Dtctb. m2(Dx^jEmu^n^mm<DZLi[k^fj:^^n^o 

m^-^M^fhx\^h(Dtir^> 0 m2&<D%mmM\^^^x^ ^lEm^x^m 

4 4 

Xft<tnx.btlZ> 0 ^(Dm. U + 4*><Dmfem&b\^XlMUi5thftFePO ftlftZ: 

4 

mz^tfe^mxhy, ^tcu^m^ttLiFePo <D\H^m^thmmxh^t 

4 

fc5(fcf£U LiFePO (^Li^SlMk ^fcftFePO (DLi^lMbSr^fc^ 

4 4 

4 

4 
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^w^m^(D±m^^ ^x^n^timft-tzb, ^wti.xu + 4^Rxfm 

4 

4 

[oo83] — ikmMnd—mm^xn. ±%&t&<M<Dz.bt>mz.z> 0 hp*>, ie« 

4 

[0084] £*_b6»£>, #IE«5fc t-*3V vC tt, V^^M/if A 

£l£^t-5fc#>fc:ra\ Jf LuSTC^LiFePO *8«fctWl^i8fcte1!8FePO ©W;fr<Z53*a 

4 4 

m&±ifzztAmibxm%}X$>z>kn%.btiz>o 

[0085] ^BJ^MS^M^^^^b^O^^^UTafer^t^M^b, 02b 

mm~r%tctb^ fc\,^fommm^m\tttc^x#m^mteftifrmm)£&^u * 
^(D^yyi^^x^m^*^mir^iEWcmmm^<Dmmmc^mj:m 
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[0086] sir. mmm&xxfitmM&mf . *&m&$h\z&L.<mi'tz*K *mwfcz. 
[oo87] mmmi 

4 

4.4975g<DFeC O -2H 0(fP^M^XH^^±M) , 3.3015g(D (NH ) HP 

2 4 2 4 2 

O (fq^^XHtt^thM, <$m) . &m.0423g<DLiOH-H O(4#$0 

4 2 

^(Dj^|Sf(D^#-m^^3^^^^AVCl (?P3fe«IIltt^tti!) £0. 

3 

0393giPx.(Hi|fBFeC O -2H Ocp<DFe^U5c^itT*lmol%^^) , 

2 4 2 

fcfiN #J*£200ml/#O^*^M^Ui^ib, iTf 400^T5^«$J& 

2 

75^T10lltra«EfcLfc(^^ 

[0088] sx±<d \zvx&)$&titijEmwn t*. m^xmrnifr {z£<9*y\?>m&&m& 
^«LiFePo tmfezth, *:<Dm<£>7fmyo<D\m$rt°— ^nm^hti^otcm 

4 

3{cxam^m^i-)o miEmwmzMhxicpmftftytmKXttmft 

%r%notib^ ^t(Dm.m^V>(P)mm^m^itKVX. (Li:Fe:V:P) = (l. 
01 : 0.97: 0.0089 : l)~e&ofc„ #*3, ^i^A^^PlMl^MTC^f 

[oo89] ±iB^E#^3|sf ^m^^j^u-cm^^^xn^^tt^^v^^-/^ ( 

^mmm ; 50%tV*o b b) , M^JirbT^^PTFE (^VThy^/^u^u^) 
mt^mmitX70 : 25 : 5t&5 iiLt, /?:$^)0.6nim(Dv— h^^ff 
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[0090] ^t<D^ ^f^iia-fytft^ (M#CR2032) K&m^*>B. 

6 

[oo9i] u-t<D£?^ ^m(om^mK^xmtz.iEmm^m.^Ayt^^mr.^i 

5mA/cm 2 N l.OmA/cm^^l.emA/cm^t, 3.0V— 4.0V(Dftf^Sffif5ffl 

&t*jEmm®w<DjE&m&xmmkL'Xmmirz (fcfcu mmmm^mtm 
[0092] mu msx^ *mw<Dvci mm^i^mu-^^^^^it^mm^ 

3 

J*jEmttnXte, ^mm^^0.5mA/'cm 2 ^C^3V^T, 151mAh/gt;iiii-5 
[0093] HJfe^!l2 

4 

3 

earch Chemicals Ltd.)$£]£r0.0396gS$;tJnU iff* Jg^Ub^te, ^J60!llt 
^< I^^O^JlHtclt^V Cr£lmol%m-^t:£*fcLiFePO jE^^^bfCo 

4 

[0094] roiEiTOi^u, mmmitm-(D^mKx^4>m~^kmm^mu * 
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^om^^y^(P)S^7£^/V-it^U-r, (Li:Fe:Cr:P) = (1.03:l. 
00: 0.0093 :l)-Cfeofc„ Z(D?uJ>M&fcjEmttW<DXM\Bl]ft1fe%kX^ 

4 

[0095] £fc, =>r>^— ^«mo*o»f-^^^*5»t«ft^iwtwa z 

Ml *fc^m«^^0.5mA/cm 2 ^^tt^m^^#tt^Bl6^^i- 

o 

[0096] HJ£^J3 

4 

[0097] jtfffB§l|jfemoimol%/^i^i^^ ffc 
^(^M3|Sf^#-^^^CrCl -6H 0(M^99.5%, ?P3fc^3£l|£#^;£*± 

3 2 

$9£o.o666g»iu mmm&L-t'UW-te. mmmit^<m-(Dmm^m\ c r 

£lmol%1i^b£-frfcLiFePO jE^|Sf^^ Lfco 

4 

[0098] rcDZE^TO^LT, llJte^l^PI— ©#feli«tt)3^M— 2k«?ft«rf^Kb, 
<0#i4«rffP«bfeo £fc. IWIEffiW^i^bTlCP5l3t^3t«fe^«J:57c*^«f&fi l 
^(Dm.mtV^(P)mm^^it^L-X, (Li:Fe:Cr:P) = (0.99:1. 
02:0.0087: l)T*fcofc, ^^nAm^E®W^OXailI^m(-*5V>Tt>, 

i^3^t5^A/^i^— ©^-ytr^jit^fliatSr^r-fSLiFePo <nm$xt°—?<nw&h 

4 

[0099] 3^i/ir^m©^»lt^/H-33WS^M^I mvM*M® * 

o 

[0100] ^1*5J;OT6, #3&93<©l£lfe0!l2©CrCl , &t^Hjfe^3<©CrCl -6H 

3 3 2 

#t££^U ^^mm^^0.5mA/cm 2 ^4oV^150— 151mAh/g^Mi-^ 
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3 

[0101] Hi£#!]4 

4 

S^IlE^^Jl^lmol%^^^!>A1S^blE^$^^^^CfflV^fcVCl Mftx., 

3 

^COM^(Di^#-^^)(c:CuCl (MS95%, fP^^XH^^ttM) £0.033 

2 

6g»]u m^M&istcsxm^ m&mib£-<m—<Dmmz$£\,\ cu£imoi% 

4 

[0102] r<DiE^i|sf^*fb-c, iiife^ii^P-^^^i^^-r^^m^^Mb, ^ 

ofc^^, ^r(Dmj^f*y^(P)«7n^/Ht^b-C, (Li :Fe:Cu:P) = ( 1.00:0. 
96: 0.009 l:l)T'feo^ 0 ^<DmM&1kiEMttm<nxM®ftffi&tZ.$o\,^X-b. El3i: 

4 

[0103] */c. =^om =Likmm<D®M^?Mz&tfz>Mt*:i&m&& mi^^m * 

mi K> */c^««^^0.5mA/cm 2 (C^it^^«i^-r^#tt^lll8^^i- 

o 

[0104] ^1, m8£V), ^BjOCuCl »^J;«9f^Mb^1i^by^^y^^AlE^ 

2 

^t^Sf^ioT, ^m««S0.5mA/ / cm 2 ^*5V^-C151mAh/g^c:^-rS7|s:IE 

[0105] mmw5 

4 
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3 

2 

lg^pu mmm&istcskm-z, mmmit^<m-(D^\mi^\ zn&imoi%ig 

4 

[oio6] z.<DiEmttmz.ttLx. mrnmitm— (D^mzxy^^mr&mm&ftmu * 

ofc^5. ^(Dmj&WrsW&mTtm^r^iklZ-LrX, (Li:Fe:Zn:P) = (1.04:0. 
98: 0.0089 :l)XhotCo ^MI&^^M#^|.OX^tHlJff^^*5V^Tt>, M 

4 

[0107] 3>r^r?fe«m©io^^^^33tt5*^cife«^* mi-y-^?^) % 

mifc. ^c^®«M^0.5mA/cm 2 ^^it^^m^^#tt^|l|9i^-r 

o 

[0108] mu m9£<9, ^mm<DZnci mtote&vimvitm&&&tey>wtmv<f'V&jE 

2 

W®>%ttZ£iX, ^mm^^0.5mA/cm 2 ^feV^T149mAh/g^^i-?,^: 

3 

[0109] ^1fe#!|6 

4 

^0^^*&#-^^i-InCl -4H Om^mtVX(D^M74— 77%, fP3fe 

3 2 

O#)l0I^V> % In^rlmoiro^-a-^^fcLiFePO 

4 

[oho] ^(DiE^^^^j-LT, mnmitm— (D^m^x^^mr.nkmm^m^ * 
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otib^S, ^©M«D^(P) mm^m^^it KVX, (Li : Fe : In : P) = (1 .01 : 0. 
98 : 0.0085 : 1) ~?3bo1to Z<D4lsi??J>M&4kJEmttn<D^®ffi&&fc&\, vC 

4 

[oni] ^4>m-^mm<D^m^4^iz.^n^±mm^m(mi^^m^ 
[oii2] mio^ ^pjoinci -4H omM^x^m^tc^j^m^tv^m 

3 2 

tyf!>AiE«ti|SHuj;oT, ^^mtt^^0.5mA/cm 2 ^^oV^-C152mAh/g 

3 

[0113] mmm7 

4 

Pf|Bll^Jl(Dlmol%^^^^^^bIE@W5|Sf^^fflV^VCl fclft*:, ^ 

3 

m<DJ®^^#-^^^SnCl 0^99.9%, fP3fc^mX^^±^)^r0.04 

2 

74 g ^nb, mtois&utsum. mmmib^<m—<Dmm^m\ s n ^imoi% 

4 

[0114] ^.(DiEmum^M^x^ mmmibm~(D^m^x^^mr.^mm^ipm^ ^ 

ofc£^5, ^^J.^«yv(P)S^5c^/Ht^bT > (Li:Fe:Sn:P) = (0.97:0. 
99: 0.0091 :l)T*&ofc 0 Z<D*Xm&4klEmtfm<DXM®ffi&miZ$o\,^Xh, M 
3b\Zb/vb*m— (D^V^mffiMiffil&Z&l-ZUFePO <Dm$rK°—?(DW&btl 

4 

tons] =^^^^«m<D^^^{-^tt^^m^*(^if--r^/vNF)^ 

*1 ^7t^^mm»^0.5mA/cm 2 ^^o^^^«i^-r^#tt^ia 1 1 ^ 
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"To 

[0116] mu muxy. ^mm<DSncimm^xwm^tc^m^v^mmv^^iE 

mmfc £o-C ^^«tS*S0.5mA/cm 2 |C*5V ^l5lmAh/gf£j§1-3# 

3 

[0117] 2l#g#|8 

4 

*t^<DM^i&#'^W-SnCl (*fi£97%. fq3t^XHtt^±M)Sr0.065 

4 

lgSfcbPU fSttjS-a-b^iWtt. **0!ll££<ia|— ©#JRK:fEV\ Sn£rlmol%1g 
^b£-£fcLiFePO jE«*m«T^fcUfc. ^OjEffiW3|BH^*fU-C, lHJS^Jl 

4 

gfHe/Mfc fcL"t\ (Li : Fe : Sn : P) = ( 1.03 : 1 .01 : 0.0089 : 1) X*hofr 0 
[0118] ^<D^m&{kJEmm<DXM\B}$TW$k \Z.^Xh, m3k\2tA,i£m—ttW 
>^lilSfifll3t«:^rt" SLiFePO (Dm$ft°— ?<Dfy&&tbtl, WtiMD^imMVr 

4 

[0119] *fc, 3^^-^mm^M^^t-^itss^a^*(mi^-f^/^)Sr 

[0120] m*5«fctfiaiL 012^ ^0J(D^Jig^J7^SnCl 2 , ^.^WJ80SnCl 4 ^ 
, ^««^f|f0.5mA/cm 2 ^^V>T151mAh/g^^i-»E^^L-C^ 
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Tv^c(m^-r)o 

[0121] mMM9 

4 

3 

5 

mmm&vtc&w-te, mmmit^<m— <D^miz.m\ Mo^imoi%ig^-^^ 
fdLiFePo jEmtfn&^-j&i-t-o 

4 

[0122] r<DjE^«H-*j-u-c. mmmitm—(D^mKx^-f>mr.^mm^ipm^ * 

otcb^ ^©MiiyylrtiiTC^^HtiaT, (Li : Fe : Mo :P) = (1.01:1 
.01 : 0.0089 : l) T*feofc 0 ^^^Vm^bMWSf (DXM\m$t ^t-*5V vC 

4 

[0123] ^^M-^«^M^^^^TOft^«^*(^l^^NF)^ 
^liC, *fc^^Sm^S0.5mAXcm 2 fC4o(tS^«^^#tt^Ell3^^ 
-To 

[0124] 311, mi3<j;^ ^mm^MocimM^xwm^tc^^^^tv^mmv^ 

?J*AEmttl&fc£oX, ^^mm»S0.5mA/ / 'cm 2 ^C*5V^T153^lAh/g^^ 

3 

&<\mzMW.*^x v (m^iir-r ) „ 

[0125] Hife^jio 

4 
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3 

4 

LiFePo mmtn^^ito 

4 

[0126] ^©jEMCtlt, ^js^ji^i^-tD^icio^-r^Mr^mmsr^u * 

ofc£r5, ^om^*y^(P)^7cm^it^UT, (Li:Fe:Ti:P) = (1.00:0. 
97:0.0087: l)-efcofco ^^^^^kiE^^X^IllJT^^^V^, 

4 

[0127] =t^^-^:m?&^>io^i^-r^^*5(tsft^m^* (in iim^h#) & 
[0128] iai4j:J9 N j&mvrnci wMKx^mLtc^-^m^tv^mmv^^ 

4 

jE^TO^ioT. ^^«m^S0.5mA/ / cm 2 ^^*5V^T151rIlAh / /g^v:^-r5 

3 

[0129] tblSe^Ji 

4 

n&mzm>w^m&\J&wnfc. m&Mib&<m—<D^m\z$&\ uF e po 4 
[0130] ^(DJEmum^ttvx. mmmitm-^rnKx^^m-^kmrn^mu * 

ottLt^. ^Mttyy(P)SJpjci^Jtiat, (Li:Fe:P) = (1.00:0.98: 
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4 

[0131] *fc, 3^>-M~^mm^ : &jS8i^'i'^^*5TOS:^«^* (&iim*/m$) & 
[oi32] m> RTfm4~mi4&&&irzkmnwi-mMMio<D&mn&mttmM& 

[0133] [^1] 









V}Wmxi&nmm (mAh/ g ) 


0. 5 

mA/cm 2 B| 


1. 0 
mA/cm 2 ^ 


1. 6 
mA/cm 2 B| 




V 


vci 3 


151 


145 


139 




Cr 


CrCI 3 


151 


146 


139 




CrCI 3 -6H 2 0 


150 


145 


140 


nmm* 


Cu 


CuCI 2 


151 


144 


139 


nmms 


Zn 


ZnCI 2 


149 


143 


138 


mmme 


In 


InCI 3 -4H 2 0 


152 


147 


141 


HWJ7 


Sn 


SnCI 2 


151 


145 


138 


mmma 


SnCI 4 


151 


145 


138 


mmrno 


Mo 


MoCI 5 


153 


148 


143 




Ti 


TiCI 4 


151 


146 


140 








142 


135 


128 



[0134] m^mi 

4 
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ytrnmiLMW^nM^^m^-i-^'n^mVOC O -nH O&0.0328g»J 

2 4 2 

Fepo mmun^^ti^x^ Tm^n^t^m^xmmMo 

4 

[0135] ^<DjEmumz.ttisT^ mmmitm-fD^m^x^^mr.^mm^ML'X, 

ftotctZ^ ^<Dm.^WJ>-(P)mmyvm^^it^L-X^ (Li:Fe:V:P) = (1.03:0 
.98:0.0092: D-Cfcofdo ^<D/<1-i?VJ*M&4kJEmttn<DXMMiftffi&fc$o^ 

4 

[0136] £fc, =*4^m — &«^M1M^/Hc:fctt5ft^{fc«^* (Hl1M;Wi#) ^ 
^2^,*/c^^««^S0.5mA/cm 2 ^^(t6^«^^#tt?rlll5(^^ 

[0137] m£J£2. S.TJ ? E!5^1t^-r5i:> Hffi^l^VCl 3 ^P^J;«9f^Mb^^^^^^ 
H^bE^W^mjiAyfc^-r^-^m^tt. ;fc###|10VOC O -nH OgS 

2 4 2 

[0138] ###J2 

4 

mmmmM2Rx^mmm3(Dimoi%^tij> > m^tiEmummmcMucvciR 

XICtCI -6H 0^ftx.-CfP3fe^XH«^±^@^^nACr(CH COO) £0.02 

3 2 3 3 

^LiFePO lEmUn^^tCo 

4 

[0139] ^.(DiEmun^n^x^ mmmitm-^m^x'o^^mr.^km.m^mu * 
(D#tt£fF«bfc 0 *fc, mjEmttWfcttvxicpmftfrftm\z£ttm&vr&ft 

otct^ ^(Dmm.ftV^(JP)mm7€m^r^iti^X. (Li:Fe:Cr:P) = (0.99:0. 
97:0.0094: DT'fcofCo ^<D?vJ*m&4kjEmtf'&<nxB\$ffi1fe&fc&\,^Xh. 

4 



WO 2005/041327 35 PCT/JP2004/015836 

[0140] 3^^r^s^^^s8^^/v{c43(t5a^«^a(mi^^^)5r 

IH7fc:0Hi:-C^-ro 

[0141] m£^2, 06*5«tV07^lt(Ri-5^, HJ60!l2<©CrCl , S.t^HJ6^J3(OCrCl • 

3 3 

2 

#Mf#!|2<DCr(CH COO) mu\ttQfmUt*vI&&kJEmttfflaZ^XJ& 

3 3 

[0142] ##^J3 

4 

XHtt^tt^g^^ — 7kfP^JCu(CH COO) -H O&0.0499gmM&VtcU 

3 2 2 

4 

fEKUT, ^O#tt£rfNffiUb 0 lRliE®H-3|S|»^*rbriCP|85t^3te*fe^J;55c 
mftVf&ftot£bZZ>, ^(Dm-mm^^mmytm^^itK^X, (Li:Fe:Cu:P) 
= (1.03: 0.98: 0.0093 :l)Xfrifc 0 

[0143] ^<Dmm&4tJEmttm<Dxm®tftW^m^xh, m3tmkA,}*m—<o*!)& 

SSfS#l3t«r^rf SLiFePO oiUJFffc 0 — ^©*^Bfe*t, ^(Dm^U^om^ 0 

4 

[0144] *rt, 3^^-^^<D^^^^^tt^*^m^*(mi-^-r^/^)^ 
[oi45] ^1^2, ^hs^im-s^ mmm4(DCuci ffim\^Qftmutm&&fc 

2 

nffitt-Jpl-SrajiA/^^SI r ^cm?&tt, ###«<£Cu (CH 3 COO) 2 • H z O^ 
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[0146] #3§-#|4 

4 

mmmmm7Rximmm8<Dimo\%snm^tiEmunm^KM^ snci^ 

ttSnCl ^x.TfP3fe^X^^±$^v-^^^XSnC O &0.0517gtfc(jn8l 

4 2 4 

^LfcgW*, Sli6^Jl^<l^— ©#»Hfcf£o"C, lmol%Sn1i^t:LiFePO 3E 

4 

fc«fc57G£#*rSrfTofci£:£, ^©M^ttyy(P)Ii5ci ; e/Ht(a-C, (Li:Fe 
: Sn: P) = (0.97 :0.98 : 0.0096 : 1) "CfcofCo 

[0147] ro^x^^>fbE^^ox^iii$f^mt-*3v>-ofe>, m3tmtA;}?m—<D*y\f 

4 

[0148] */c, - &mm(D®M^?Mz&tfz>m:*Li&m&m. (mi^4^m) & 

^2^ x *fc^mm^S0.5mA/cm 2 {C^ft^^«^^#tS^lllll^^ 
[0149] Mltm2^ RTfmilRTfmi2&it®tirZ>t, HJS^j70SnCl 2 , ^.tP^0!J8<7) 

snci mmxmmvtcsnm^itiEmm^m.^rd^4iymr.^kmmn, 

4 

2 4 

[0150] ###H5 

4 

mffB^^JlO<Dlmol%Ti1g^kIEa*t^t-*j-U. TiCl tCftx.T?P3fe^X|| 

4 

l&^iJ^^^h^K^-/-^— Ti[0(CH ) CH ] £0.0851g^nM-£U5:^ 

2 3 3 4 

mifc&\ib£-<m-'<D&mizm^x. imoi%TiH-a^bLiFePo lEmun^ 

4 
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vf&noitkzz> s t<Dmmtv^(p)mm^m^it^vx^ ai:Fe:Ti:p) = a. 

02 : 1 .03 : 0.0090 : 1 ) X&^tc 0 

[0151] ^(DTm&ikiEmtfnvxmmvri&mzm^xh, mst^tAjifm— ©a-ytv 

4 

[0152] *7C, =i^^-^«^<D^^^^joTOS^«^*(mi^-r^NF)^ 
^2^,^7t^«S^S0.5mA/ / cm 2 ^4o^^m^^#tt^llll4^# 

[0153] mm2, &t^014^Jt«i-5i:, ^Jfe^lOCDTiCl ^7JP^«t«9^Mbfc^^ 

4 

^biE^#3|Sf$rmjAA/fc3-r^-^m?fe«^ #j5OTi[0(CH )CH]* 

2 3 3 4 

[0154] m2] 







(^1mol%?^Afl) 




0. 5 
mA/cm 2 B# 


1. 0 
mA/cm 2 8$ 


1. 6 
mA/cm z S| 


##0<J1 


V 


VOC 2 0 4 ' nH 2 0 


147 


140 


133 




Cr 


Cr(CH 3 COO) 3 


148 


142 


134 


##013 


Cu 


Cu(CH 3 COO) 2 -H 2 0 


150 


141 


132 


##014 


Sn 


SnC 2 0 4 


142 


136 


128 




Ti 


Ti[0(CH 2 ) 3 CH 3 ] 4 


146 


138 


132 



[0155] ^T-ett, mm^m^m^tcmm^m^mm^tiEmmM^^ ^xmm 

[0156] H^Jll 

4 

Mx&&uz 0 
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4.4975gOTeC O -2H O (ft3feM3£lllt*^*fc$!lh 3.3015g(D(NH ) HP 

2 4 2 4 2 

o m^tmrnumw^^M. #») i.0423 g <DLiOH-H omm . ^t^m 

4 2 

'fb^v^VCl (fP3fe^XHt*^tt®l)0.0393g(BflfeFeC O -2H O*^ 

3 2 4 2 

^250^ ^^tV^ (TK^^thS^MCP-250) ZMx., tSVf imt-XnW& 

[0157] u±<Dx^vx^^ntc.mm^mmm-m^tiEmum^ nmxmmm 

4 

ni%mt(Dm&fc&i&f&^x\,^bMmt5titi 0 miEmum^M^xicp^ 
%ft%m^ttmfrm*ft^tz.tz.^ ^(D%mw)iyi^)wm7tm^^it\^x 

% (Li : Fe : V : P) = ( 1 .02 : 1 .03 : 0.0088 : 1 ) "C&ofCo 

[0158] jiiEoiE^w^fflvN, mmmitm-^mm.^^. mummpt*m. : &tvti^ 

7 v C«9(D^m«^S0.5mA/'cm 2 ^T, 3.0V— 4.0V(Dft^mffi^ffl-C^«^ 

) fem3<D£?iz.te^tc 0 sat, m^^^/vm^n^im.nMmMnm^'mrm 

[0159] ^3, EI16, RTfmi7\^l,ti£?i^ #3£BJ!<DVC1 ^Mi^f^^c^M^ 

3 

mA/cm 2 tc:*3V>-C. ^!E^ai^W*170mAh/ / g(c:^I^i-§^J6-C^:#^* 
fttl62mAh/g£iij&U ^^T^^Lfci^-r^V^^^^/Co El 16, 01 

7fabwbfate£?\^ iEMm<Dizb/v¥i£mztt<>xmmzm&x¥i&x&<9, ^ 
n^n<DmMmK^^xM^iL±my±Twm^^.nmiEmt^xmm 
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[0160] mn&\i2 

4 

3 3 

^A-X-y^yK (Research Chemicals Ltd.)M]£0.0396g$s;t}PU ffiflli&^L 
W-LiFePO ZE®^)jSf^^bfCo 

4 

[0161] ^(DIEfett^H^LT, mfefllltlRl— ik«mS:f^KU, * 

<o1tkZ.Z>, ^<Dmf&Wr^(P)mm7Lm^tti^X, (Li:Fe:Cr:P) =(1.03:1. 
02: 0.0090 :1)-C*>ofc 0 5c*^«fd^»*^^tfy^(D^5>#P^J:«J^Cfc 

4 

[oi62] *fc> =>r^— ^m^<Dioffl^^^^its^^m^*(0io^>r^#)£ 

) £^3^ *7t»S«MS0.5mA/cm 2 ^^(t^m^^/l-#^l2I18^ 
[0163] HJfe0!jl3 

4 

l\fcVCl fcftxi, |fe^^M^«&#*il^f-CrCl -6H 0(fc&^99.5%, ft 

3 3 2 
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m-<Dmmizfe\,\ cr&imo\%m&4t£ittcmm&femffim-uFePo utt 

4 

[oi64] z<Di&imrmz.ttL'X, mmmitm-^m^x^^m^mm^mu * 

ofc<br6, ^(Dm^WJ^^mmTCm^iti^X, (Li:Fe:Cr:P) =(1.01:0. 
97:0.0088: l)-efeofco TC^^^^WM^tV^OB^^^^Cfc 

4 

[0165] ^^^M^^«^lHW^^^^ftSS^«^*(^10^^#a£ 
[0166] Hi&#!|14 

4 

iuiE^fimi<D^«tt|^^ 

v^cvci i&mk<DWM<Dm^'m&m^cuc\ 0^95%, ^ytrnmr. 

3 2 

Ht*^tt®i)^0.0336g^Pb, H;&S#!|ll£<£<l^<^ 
JlI{;it£V\ Cu^rlmol%1S^k$^rfc^lH4^**fm-LiFePO lE^^^ 

4 

[0167] ^.(Dimmm^vx. mmmitm— (D^m^x^^m^mm^mv. * 

<D#tt£fHffibfCo I^IE^TO^^UTICP^I^^&^iSTC^^SrtT 
ofc£^5>, ^(7)m^y^(P)*P5r^/HtlCLT, (Li:Fe:Cu:P) =(1.00:0. 
97:0.0091:l)T'fcofc 0 *fc, ^m^*f>6^)»^^t:V^^«?^J:«9^Cfc 
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4 

[oi68] is.it, =i^^-^«m<^^ffl^^(-^ttsft^m^*(^io^^#3ffi 

3 

L-cv^rc(El^T)o 

[0169] 2U£#tJ15 

4 

3 2 

jus^t^v \ zn*imoi%m&fctsttmmvk)%m%r m-uFePo iBmum- 

4 

[0170] £©iBis*mfc*ivr, ^wji^p-o^^i^^-r^M-^mm^^b, 

ofc£^5, ^^.^^^(DS^m^/Ht^bT, (Li:Fe:Zn:P) =(1.04:1. 
01: 0.0087 :l)-efcofc 0 ^ ^mftm*bmm^fet°^(Df£ftM^£<9£.tt 

[0171] d(Dffi#&1S^biE^^f(DX^tlI^f^Ti*, |2|15^{5^A/^IW|-(D^-yf^ 
^tTB^^-rSLiFePO (D^$\\l°—?<DWfLhth, Z:<Dm<D7F>ffl.mm$Tt°— 

4 

[0172] £7^ 3^^M-^m*©^ffi^^^^^§S^«^*(^10^^/l-#a£ 
)£^3^, ^c^mm^S0.5mA/cm 2 {c:^(t^^a^-r^#^El21^ 

^i-„ ^fc^(D«?fe^5te^«:ftll{*s igi6^^bfcvci 3 ^p^j;6^«tt^^*f 
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[0173] mmmie 

4 

3 3 2 

-LiFePO lEmMPc^^t^o 

4 

[0174] z.(DimMm^^x^ mmmitm-(D^m^x^4>mr.iikmm^mu * 

^ *©J|fl^H:y^(P)*Jp7C* j eA'JtK:U-C, (Li:Fe:In:P) =(1.02:0.99:0. 
0089:l)-efeo7^„ 5E*^^^»^^^^<^^»^J:«5^C^** S 

!ff3fe*-Crt, 015^^^A/^l^-O^-yt^M^^«it^-r5LiFePO 4 O[lI#ft o 

[0175] £7c. 3^^-^mm<^^W^^^^^5*^m^4(^10^^/V#ifi 
) £^3^ ^^mm^^0.5mA/cm 2 ^fe(t^^m^^#tt^lll22^ 

3 

Lrv^(lll^-ti:-f)o 
[0176] |£ife#!jl7 

^mtt^^^tH$-frfc^X(Sn)m^bLiFePO lEUUn^ ^T^MS"^ 

4 

BtlIEllMFUl^^*^^m-lmol%^^^^A^>fbIE^MM^f-ffi 

3 2 

\m^m \ sn%imo\%m&fc£ttmm&)%mffim-uFePojEmtfw&&)& 
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[0177] ^iM*mt-*j-LT, mmmitm—tDmmizxy^^m-fcmm&itWk^ * 

otck^ ^©^^^(^Sijti^Jt^tT, (Li:Fe:Sn:P) =(1.05:1. 
01 : 0.0089 : l)T?<feofc 0 £fc. 5n^^W*^*»M^t:V^om^^J:t)^Cfc 

4 

[0178] 3^^-^m^o^w^^f-43(tsa^«^»(^ioi^>r^/v#jffi 

) £^3^ *fc3te^m«^S0.5mA/cm 2 ^^TO^«f--r^#tt^El23^ 

LTV\fc(l2;?HirT)o 

[0179] ^»!)18 

4 

3 4 

n$c5££tf±$i) &0.065 i g »b, mmu&istczkw-fe. niMMiib£L<m-<D^ 

m^m\ Sn£lmol%1glHfc£^c#*tt^Wffi-LiFePO M^^fiJc 

4 

[0180] rcoiE^3|sf^*fbT, ^wjiti^— cD^&acj^-ivs!— #:m?&£rfmu -=e 

^(DUmt>Jl/{?)mm%m^mz.\^X^ (Li:Fe:Sn:P) =(1.04:1. 
01: 0.0093 :l)-efcof^ 0 5nm^^^ffi^^tV^^^?^9^Cfc 

4 

[0181] =^M-^mm^^W^^^^ft6«:^S^*(mi0i^-r^#3£ 
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bTv>7b(ig^i a )o 
[oi82] mmmi9 

4 

tfjiaiijfcmi^mt^^ttHimoi^^^^ 

3 5 

$D£0.0683g»lU Sftftift^Lfc^fct, HJfi^ll^<l^— 0#Jlgt^V> % 
MoS:lmol%1g^>fb$*&fe*St^*«fW-LiFePO ZE^TO^^Lfc 0 

4 

[0183] ^©jMWH^LT, IS^Wl^ra— ©^tCi^a^SI-ftWfiSrf^Kb^ *r 

^©M«yy(P)SP5ni ; e;l'JtluLT, (Li:Fe:Mo:P)=(1.03:l. 
08: 0.0089 :l)-efeofc 0 £fc, ^^5>^^5»$Si^tV^<Dm^^J;«9^C/c 

4 

[oi84] 3^v^r^«m^M^^(-^ftsa^«^*(iiioif-i'^#3a 

) Sr^3(C, ^c^««»S0.5mA/ / cm 2 ^^(t^^m^^#tt?rlll25^ 

3 

[0185] H#£0!|2O 

4 

itffiElil^mi^M^ffi^ 

3 4 
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4 

[0186] z.<Dj&fflr&\zttL>x* mnmikm—<o^mz£9a^M-]fcmm&i¥m^. % 

ofcfc^fc, ^(DUmV)^{P)Wm5tm^^)AL\^X^ (Li:Fe:Ti:P) =(1.04:1.0 
4:0.0088: l)Xhotc 0 7C%&m>bttmEfc&y7<^Sm\ZM£.Ki£.m 

3fi3&s3.82fii%^w$tb"cv ^zktmoito ^(D^-^m^tiEmun<Dxmm 

4 

[0187] 3^^-^«m<^lOW^^(3:^(t§*^m^*(^io^^#ift 

[0188] Jfctfc0!|2 

4 

L/c 0 

3 

, ^«tt^^«f W-LiFePO mmttn&&&Lfco 

4 

[0189] ^e^to^lx, mmmikm-<n^mz£y*^m~]fcnm&ftMu * 

otcbZ.Z>. Z&m&teV^WmmTGm^tklZUX, (Li:Fe:P) = (1.03: 1.04: 

DXtootto */c, Z<DJEmtfm^(Dfcm<D^m-$3.67wt%Xh^tc 0 
[0190] 3^^-^mm^^^^^(-^itSS^^«^*(^5ih^^#j£) 

^3fc: % ^3^^^*3tt^^«ft^m 16131, *fc^>f^/V'*artt«rtt4rH 

17— 026(£0Hir-C^t"o 
[0191] ^3^016—11126^*51^, ISJfifllll— ^W2Ofcfc)fctfc0fl2fc&Jt«Ei-5 
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£V^#r|S£T\ LiFePO <Z>g|»^JI170mAh/g^j&5V>o^5^#*IOSa*Jc^W 

4 

[0192] [&3] 









tmmxi&nmm (mAh/ g ) 


0. 5 

mA/cm z B$ 


1. 0 
mA/cm 2 B$ 


1. 6 
mA/cm 2 B$ 




V 


VCI 3 


162 


155 


150 | 




Cr 


OCI3 


160 


156 


147 




CrCI 3 -6H 2 0 


161 


155 


149 




Cu 


CuCI 2 


161 


155 


145 




Zn 


ZnCI 2 


160 


155 


147 




In 


InCI 3 -4H 2 0 


162 


157 


149 




Sn 


SnCI 2 


162 


156 


145 




SnCI 4 


160 


156 


145 


8IJS«19 


Mo 


M0CI5 


164 


159 


153 


HS£^J20 


Ti 


TiCI 4 


161 


157 


153 








152 


148 


138 



[0193] m4K, mMwn^hmmm20(D^x<DnmicMvxiEmun ( p^>^^M(D 

0 Z.(Dm4ia-±, ^vV>7tm&P\£ttVX^ 0. 63mol%— 1. 45mol%(Df5IS-eg' 
&thZ><T-#tf7F£tlX^Z>i)K *$&m%hU. 0. lmol%^±-^mTV^?>iE^*t 
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0. 01mo\%UT<Dh<D (m2<D^m$n—5<£>h<0) kVb^X&oX^&Z.b&imi' 

fen&&xtemm<D&mmbM^k&imL>x\,^ 0 

[0194] mm (Cl) te, M^iil,iCl<D&temkW<DteXmftMVX^VX\t ^Zfr 

4 

<p mtL-xm^nx^ ^ mm&T&msc\ >s) £#x.t>*L5 0 (cd a* 
xmn&m7cmM<DjEffimwnwMi *p^<Dm&it&m.m (cd ^wsj-ts^^ 

«9, #^fcE®^^m#tt^[Rl-bU7ctOttiS$^ 0 
[0195] [JH] 





(Li : Fe : M : P 


:C1) 


HS£0>J i (vci 3 ) 


1.01 : 0.97 : 0.0089 : 


1 


0.0092 


nifom 2(CrCI 3 ) 


1.03 : 1.00 : 0.0093 : 


1 


: 0.0121 


3£SS#J 3(CrCI 3 -6H 2 0) 


0.99 : 1.02 : 0.0087 


1 


: 0.0116 


mmm 4(cuci 2 > 


1.00 : 0.96 : 0.0091 


1: 


0.0103 


nifem 5(ZnCI 2 ) 


1.04 : 0.98 : 0.0089 


1: 


0.0081 


6(InCI 3 -4H 2 0) 


1.01 : 0.98 : 0.0085 


1: 


0.0075 


mmm 7(s n ci 2 ) 


0.97 : 0.99 : 0.0091 


1 


: 0.0102 


mmm scsncg 


1.03 : 1.01 : 0.0089 : 


1 


0.0127 


mmm 9(Moci 5 ) 


1.01 : 1.01 : 0.0089 : 


1 


0.0090 


mmm lomcu) 


1.00 : 0.97 : 0.0087 : 


1 


0.0064 


mmm 1 1 (vci 3 ) mmvtm 


1.02 : 1.03 : 0.0088 : 


1 . 


0.0110 


mmm i2(crci 3 ) mmmm 


1.03 : 1.02 : 0.0090 : 


1 


0.0126 


mmm 13(CrCI 3 -6H 2 0)£S^«rtii 


1.01 : 0.97 : 0.0088 : 


1 . 


0.0136 


mmm i4(cuci 2 )M^«fta 


1.00 : 0.97 : 0.0091 : 


1 


0.0098 


mmm i5(z n ci 2 ) mmmm 


1.04 : 1.01 : 0.0087 : 


1 


0.0145 


mmm 16(InCI 3 -4H 2 0)g£^#rtii 


1.02 : 0.99 : 0.0089 : 


1 


0.0086 


mmm i7(snci 2 ) mmmm 


1.05 : 1.01 : 0.0089 : 


1 


0.0107 


mmm i8<snci 4 ) mmmta 


1.04 : 1.01 : 0.0093 : 


1 


0.0128 


mmm -\9(Moc\ 5 )m.mvtm 


1.03 : 1.08 : 0.0089 : 


1 : 


0.0095 


mmm 2omci 4 ) mmmm 


1.04 : 1.04 : 0.0088 : 


1 : 


0.0063 
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[oi97] m^mm^m^m^m^it^tz.m^m(o^mmv^^jEmmuFePo 4 

4 

[oi98] ^mm<DiEmun^fz.^m^m^^nhti^iEmum^ -?k'mm<DjEm 

[0199] [HiiHitt, ~ikmm<Dftfommm(D®.m\mirz>m&.mo 

[03]ia3«, mmmi^m^^^M^jEmun(Dim^^^irmm 

o 

[I39]|2|9te, |g»!j5^<tt^Jt^n<^— 
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<Sr^i-^77lMo 

[iai6]Hi6tt, ^»ni^j;Tj ? itwj2TWc^m^m3f--r^/v^^{t^3te 
77EIB0 

tm ism i8«, 1 2^^t^it^j2<Dz:^m^<^^^/^«: J i#ti^^ 

770B O 

[0 19]|U 1 9te\ Hffiftl 1 3*3 £tfJ*;tfc0!l2O =HSkmM<D^-^/vikm^^-ir^ 

[®2o]igi20}i. ^»di4^^tj ? it^j2o-^m^^^/^m#tt^-r^ 

77Mo 

[H2i]H2ir±, rnmm 1 5*3 it^jtiSE^j2o nnkmrn^-f-^/^im^^ir^ 

[022] I322fc£, Hi£0!l 16*3 £XF&&m2<Dr.&mm<D^?^MLnW&&?j<'$-jf 
77 HI Bo 

[®23]El23te, |life^J17*3j;t^lt»j20-^«^0^7/^«#ti^i-^ 
77g|ffio 
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[g|26]|l!26{* > ||»J20^J:tJ ? Jt^2(Dn^mmO^^/^«#i4^i"^ 
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[1] -^LiFePO (^X\nteO-l<D&Z^1r)X»m£tlZjEmi£VonZ3=f$,ftt 

n 4 

lx-s^ i)^7c.mmMMfc3o\,^x, 4m. sm. 6m, nm, 12m, i3mt.tcm4 
m^mi-^m^m(Dm^bmiiti^im^±<D^m^mt^^^^m^m 

[2] t»^l(c:*3V^-C, HUfE^«7C^fi. /<-fi?VMV) , ^A(Cr) ^(Cu) % M&l 

(Znh ^>^?A(Inh *X(Snk ^^(Mo) W^(Ti)J:!)^i^f)l 

[3] fit 5£JSlXte2^*5V v-C, BlIfB^STcm^^"*^^^. iiufeiM^fC<Ftf> 

[4] 5E^ffi^^v^, 4^, 5^, 6^, urn. 12m. i3m~£tctei4m^m-rz>& 
m5ium<DMfabm&ft%imu±n&mKm<D^v^imt, -as^xi Fepo ( 

n 4 

m&1rZ>Z.b\Z£V), ffflB— ^Li FePO nno~l<D%t%^1r)xm& 

n 4 

tz.h<Dx&z>z.b&!&®tbi-z>, iLikmmmiEmttWo 

[6] IB^g^SCLi FePO drT\ nttO-K^Sr^i") ^M£f£&5^«^ 

n 4 

wjeioov^-c, 4$u 6i^, urn. 12m. i3mttm4mKmirz>&m7cm 
<o?ib, 'j?t£<bhim<D&m7tm<D^v>f^ikmb. ^m^xmbn^>m^mmi^ 
zmffc-rz^b^xv), mmiEmmmm^mm^m^m^m^t^^b^mb 

[7] ft^6^*5V^ N ffim.i&Ute. ^m^300r&V^45CTC^M$Sg— 
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[9] f&5fc3@7Xtt8fc*5VvT, «&SB^il!^^9««tt«*«:feC#«**t^. ^ 
[10] W^^ld^m^S^VNT^^l^i-IB^^ttfcIE^^^^^fc^tfwt 

[ii] 8tJfc3®6a>e>ittJfc3®9a>v Ni a ^^i^^iBm$tbfcMit^&^«t«9#btL5M# 



WO 2005/041327 



1/25 



PCT/JP2004/015836 



[Ell] 
















LiFe(H)PO« 


Fe(m)P0 4 




mmm 



3/25 



WO 2005/041327 



PCT/JP2004/015836 




£"2 
— O 



. in ^ 
= V 

-F3 ^ 

m 

BP <c 

m j 

o 



o 

CD 



O 



o 

CO 



CD 

\ 



o 

CD 



O 



o 

CVJ 



in 



ro 



(a) 3fa 



WO 2005/041327 



4/25 



PCT/JP2004/015836 



MS] 




(6/ WW) fglW 



WO 2005/041327 



5/25 



PCT/JP2004/015836 



[06] 




o 



o o ooooooo 

CD st* (\J O CO CD St* OJ 



WO 2005/041327 



6/25 



PCT/JP2004/015836 



[07] 




WO 2005/041327 



8/25 



PCT/JP2004/015836 



[09] 




WO 2005/041327 



9/25 



PCT/JP2004/015836 



[010] 




10/25 

WO 2005/041327 PCT/JP2004/015836 



[Elll] 




WO 2005/041327 



11/25 



PCT/JP2004/015836 



cm 12] 




WO 2005/041327 



12/25 



PCT/JP2004/015836 



[EI 13] 




WO 2005/041327 



13/25 



PCT/JP2004/015836 



[SI 14] 




14/25 




WO 2005/041327 



15/25 



PCT/JP2004/015836 



[El 16] 




(A) 51 



16/25 

WO 2005/041327 PCT/JP2004/015836 



mm 




17/25 

WO 2005/041327 PCT/JP2004/015836 



cm is] 




(6/MVW) w&mM 



WO 2005/041327 



18/25 



PCT/JP2004/015836 




19/25 

WO 2005/041327 PCT/JP2004/015836 



[020] 




WO 2005/041327 



20/25 



PCT/JP2004/015836 



[021] 




21/25 

WO 2005/041327 PCT/JP2004/0 15836 



[022] 




22/25 

WO 2005/041327 PCT/JP2004/015836 



[023] 




WO 2005/041327 



23/25 



PCT/JP2004/015836 



[024] 




WO 2005/041327 



24/25 



PCT/JP2004/015836 




WO 2005/041327 



25/25 



PCT/JP2004/015836 




